In comparison with natural ones, coarse protein content of Phragmites australis roots in the system is twice as high, coarse fiber content of roots, coarse fat content of stems and leaf are obviously higher; and coarse protein content of Typha augustifolia in the system are obviously higher, while coarse fat and coarse fiber contents have no significant difference.
INTRODUCTION
Constructed wetlands have been used in China since the mid-1990s, and there are now more than 100 plants in operation for the purposes of municipal and industrial wastewater treatment, except for the sludge-drying reed bed. During last twenty to thirty years, interest has developed in using constructed wetlands (reed beds) to enhance conventional drying bed performance across some countries of Europe, North American and Asia (Cooper et al. 1996; Burgoon et al. 1997; Kengne et al. 2006) .
The concept of wastewater sludge ecological stabilization (WWSES) was named herein, i.e., the ecological technology was used for sludge stabilization. The core of ecological stabilization is constructed wetland, commonly reed bed. The principal mechanisms of sludge ecological stabilization for drying the sludge more rapidly than old unplanted system are as follows (Cooper et al. 2004): stem, rhizomes and roots enhance water drainage by providing channels in depth;
wind-rock produces holes in the sludge surface at the base of stems; evapotranspiration is enhanced by the presence of leaves; mineralization. Stage 3: September to November; loading rate: 7 tons thickened sludge per four days.
SYSTEM DESCRIPTION AND METHODS

System description
Plant growth
At the beginning of the system startup, three pipes were used for sludge distribution in case of local high loading producing negative impact on plant growth. After a layer of fixed sludge was formed on the surface of the substrata, sludge distribution was completed by one pipe set at one side of the bed. The results proved that the Phragmites australi grew healthily after a period of adjustment.
In summer of 2005, kinds of weeds grew together with
Phragmites australis, but reed growth was superior to the weeds. Growing period was longer for Phragmites australis shoots treated with sewage sludge than on natural stands (Hardej & Ozimek 2002) . It was also found in this experiment that Phragmites australis grew 10-15 days earlier than natural 
Dried sludge thickness variation
Dried sludge thickness variation is a complicated process, which is affected by the following factors: sludge moisture, the degree of organic matter degradation, dried sludge hole density, plant root growth and aging. These factors vary continuously with the system operation, thus it is difficult to build dried sludge thickness variation model if considering all impact factors, while the previous researches only presented sludge increase trend over long time period (Lienard et al. 1995) . Dried sludge thickness variation with time in 2006 is reported in Figure 4 (sludge loadings are not be considered).
In the year of 2005, the system had about 10 cm of dried sludge thickness. Based on the form of curve in Figure 4 (10t/4d), 0.2981 (15t/4d) under three sludge loadings, i.e., the rate of dried sludge thickness growth increases with sludge loadings increasing.
Dried sludge structure variation
The variation of dried sludge physical -chemical characteristics has strong relationship with its permeation performance. Based on the research of Barbieri et al. (2003) , the dewatering level of dried sludge had an increasing trend during the length of the whole experimentation and dewatering activity did not depend on the initial amount of TS. This experiment got the similar result, moisture and organic matter content in dried sludge decrease from the surface to the bottom of dried sludge layer.
For investigating sludge structure variation, samplings were taken at four different dried sludge layer: the surface, a depth of 5 cm, a depth of 20 cm and the bottom, and analyzed through scanning electron microscope (SEM) (see Figure 5 ).
From Figure 5 (a) -(d), it is found that fixed holes in dried sludge are formed gradually from the surface to the bottom. It is suggested that these holes are formed through sludge dewatering, organic matter degradation, gas discharge by nitrificaiton/denitrification and humic aged roots;
these processes are enhanced with increasing sludge dried time in the system.
Plant component and plant biomass
At the end of the growing season in 2006, samples of Phragmites australis and Typha augustifolia were token from the wild and the system, and moisture, coarse protein, coarse fat and coarse fiber contents in roots, and stems and leaf were analyzed, the analytical results are listed in Table 2 .
It is worth to note that not only roots but also stems and leaf in the system, their coarse protein, coarse fat and coarse fiber contents are higher than that of the wild. Especially coarse protein content of Phragmites australis roots in the system is twice as high as that of the wild, coarse fiber content of roots, coarse fat content of stems and leaf in the 18.52 g in the system and 11.13 g in the wild. Based on these data, we can conclude that the biomass in the system is higher than that of the wild, and parts of nutrients in the sludge are transformed into plant components, dried sludge in the system can stimulate plant growth, from the point of source utilization, sludge completes source transformation at the same time of sludge being stabilized. Coarse protein, coarse fat and coarse fiber contents of Phragmites australis and Typha augustifolia harvested in the system flooded with thickened sludge were higher than that of the wild.
CONCLUSIONS
